A  RESEARCH  LABORATORY  fortunate  enough  to  be 
closely  associated  with  an  active  hospital  can  profitably 
take  advantage  of  the  numerous  opportunities  arising  from  the 
clinic.  Because  of  the  nature  of  clinical  problems,  the  research 
program  must  be  sufficiently  flexible  to  be  adapted  to  the 
problem  of  the  moment.  Accordingly,  the  activities  of  the 
Howe  Laboratory  are  characteristically  diverse  and  do  not 
lend  themselves  to  categorical  listing.  Yet  there  are  always 
main  lines  of  investigation  which,  varying  somewhat  from 
year  to  year,  have  nevertheless  a  measure  of  continuity. 
Falling  into  this  category  during  the  past  year  have  been  the 
studies  on  intra-ocular  fluid  dynamics,  effects  of  radiant  energy 
on  the  eye,  and  stereophotography  of  the  anterior  segment  of 
the  eye. 

Intra-Ocular  Fluid  Dynamics 

Curiously,  and  quite  fortuitously,  Dr.  Kinsey  and  Dr. 
Grant  have  directed  their  respective  attentions  to  opposite 
ends  of  the  intra-ocular  fluid  cycle.  Dr.  Kinsey,  continuing 
his  studies  primarily  on  the  formation  of  aqueous  humor,  has 
presented  a  unified  concept  of  the  dynamics  of  the  aqueous 
humor  which  can  account  for  the  relative  concentration  of  the 
constituents  of  this  fluid  compared  with  that  of  plasma.  It 
also  offers  an  explanation  for  the  intra-ocular  pressure  of  normal 
eyes  and  eyes  showing  various  pathologic  conditions.  This 
concept  involves  the  production  of  unbalanced  hydroxyl  ions, 
as  suggested  by  Friedenwald,  and  the  simultaneous  diffusion 
of  all  the  constituents  of  the  plasma  into  and  out  of  the  posterior 
chamber.  The  hydroxyl  ions,  by  reaction  with  carbon  dioxide, 
are  converted  to  bicarbonate  ions,  which  are  electrically 
neutralized  by  sodium  and  other  cations  diffusing  from  the 
blood.  The  salts  formed  diffuse  into  the  posterior  chamber, 
thereby  maintaining  the  aqueous  humor  hypertonic  to  the 
plasma.  As  a  result  of  this  hypertonicity,  more  water  diffuses 
into  the  posterior  chamber  than  diffuses  out  again;  i.e.,  there 
is  a  net  transfer  of  water  into  the  posterior  chamber.  The 
excess  transfer  of  water  into  the  posterior  chamber  dilutes 
the  other  substances  which  are  diffusing  to  and  fro  between 
the  blood  and  the  posterior  chamber  so  that,  at  steady  state 
these  substances  exist  in  lower  concentration  in  the  aqueous 
humor  than  in  plasma.  The  aqueous  humor  thus  “formed” 


flows  between  the  iris  and  the  lens  into  the  anterior  chamber, 
where  there  is  a  further  exchange  of  water  across  the  iris. 
The  electrolytes  do  not  exchange,  however,  because  the  walls 
of  the  blood  vessels  of  the  iris  are  impermeable  to  ions  under 
normal  conditions.  All  the  constituents  of  the  aqueous  humor 
of  the  anterior  chamber  then  escape  by  flow  from  the  eye  at 
the  angle  at  a  rate  of  about  3  microliters  per  minute.  The 
influx  of  water  as  a  result  of  hydrostatic  and  osmotic  pres¬ 
sures,  particularly  the  latter,  is  responsible  for  the  intra¬ 
ocular  pressure.  The  magnitude  of  the  pressure  depends  on 
the  rate  of  production  of  hydroxyl  ions  in  the  epithelium  of  the 
ciliary  body,  the  ease  of  outflow  at  the  angle  and,  to  a  less 
extent,  the  porosity  of  the  blood-aqueous  barriers.  Under 
normal  conditions  these  factors  are  in  balance  with  a  hydrogen 
ion  concentration  of  the  aqueous  exceeding  that  of  the  plasma 
by  0.17  pH  unit.  Under  abnormal  conditions  they  may  vary 
independently  and  give  rise  to  either  an  increase  or  a  de¬ 
crease  in  intra-ocular  pressure. 

Dr.  Grant  has  been  concerned  primarily  with  discovery  of 
the  nature  of  the  alterations  in  the  outflow  of  aqueous  humor 
which  are  associated  with  ocular  disease  in  patients.  This 
study  has  utilized  the  “tonographic”  method  which  was  de¬ 
veloped  last  year  for  measuring  the  facility  of  escape  of  aque¬ 
ous  from  the  human  eye  and  the  net  rate  of  flow  or  formation 
of  aqueous.  The  method  has  so  far  been  applied  in  making 
some  800  measurements  on  400  eyes  in  patients  and  normal 
volunteers.  These  measurements  have  provided  direct  evi¬ 
dence  where  previously  there  was  mainly  conjecture.  It 
appears,  for  instance,  to  have  been  established  by  this  study 
that  an  abnormal  resistance  to  the  escape  of  aqueous  is  the 
rule  in  glaucoma  rather  than  any  excessive  formation  or  secre¬ 
tion  of  fluid  into  the  eye.  The  success  of  surgical  or  medical 
treatment  appears  at  present  to  depend  principally  upon  im¬ 
provement  of  the  facility  of  outflow  of  the  aqueous  from  the 
eye.  Particularly  interesting  has  been  the  finding  that  early 
in  the  development  of  so-called  wide-angle  primary  glaucoma 
an  abnormal  resistance  to  aqueous  outflow  can  be  detected 
even  when  the  intra-ocular  pressure  is  normal.  Tonography 
thus  presents  a  method  which  is  not  only  proving  most  useful 
in  the  investigation  of  the  mechanisms  of  glaucoma  but  also 
provides  a  means  for  early  diagnosis  of  the  most  common  form 


2 


of  this  disease.  There  can  be  little  doubt  that  this  study  of 
Dr.  Grant’s  comprises  one  of  the  most  important  contribu¬ 
tions  that  has  been  made  pertaining  to  the  problem  of  glaucoma 
in  recent  times. 

Radiant  Energy 

Under  the  auspices  of  the  National  Research  Council  and 
Atomic  Energy  Commission  two  projects  have  been  under¬ 
taken  in  the  Howe  Laboratory  during  the  past  year  directed 
primarily  toward  the  understanding  of  radiation  cataracts. 
Dr.  Cogan  and  Dr.  Donaldson  have  been  concerned  with  the 
cataractogenic  dose  of  x-rays  and  the  morphogenesis  of  radia¬ 
tion  cataracts  in  animals  and  human  beings,  while  Dr.  Kinsey 
and  Dr.  Merriam  have  been  concerned  with  the  effect  of  x-rays 
and  neutrons  on  the  synthesis  of  glutathione  and  protein  in 
the  lens.  Dr.  Cogan  also  spent  two  months  at  Los  Alamos 
where,  in  conjunction  with  Dr.  John  Goff,  a  series  of  experi¬ 
ments  were  set  up  to  determine  the  cataractogenic  dose  of 
neutrons  having  different  energies. 

Stereophotography 

Three-dimensional  photographs  are  so  much  more  informa¬ 
tive  and  aesthetic  than  the  conventional  flat  photographs  that 
there  can  be  little  doubt  they  will  largely  replace  the  current 
methods  of  pictorial  presentation  wherever  possible.  To  this 
end  Dr.  Donaldson  has  developed  further  his  stereocamera  and 
stereoprojector,  and  an  impressive  series  of  clinical  photo¬ 
graphs  are  being  collected  by  Drs.  Donaldson  and  Cogan  for 
subsequent  use  as  teaching  material,  possibly  in  the  form  of 
an  Atlas.  The  method  has  already  been  used  effectively  in 
teaching  neuro-ophthalmic  anatomy  in  the  postgraduate 
course  and  for  clinical  demonstrations  to  small  groups.  An 
exhibit  of  some  of  the  photographs  was  awarded  first  prize 
at  the  annual  meeting  of  the  American  Academy  of  Ophthal¬ 
mology  and  Otolaryngology. 

Miscellaneous 

Of  the  diverse  activities  with  which  the  Howe  Laboratory 
has  been  concerned  during  the  past  year  mention  may  be  made 
of  the  following: 
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Drs.  Kinsey  and  Merriam  have  continued  their  investi¬ 
gations  of  the  synthesizing  mechanisms  operating  in  the  ocular 
rabbit  lens.  Lenses  are  cultured  in  vitro  for  various  periods 
in  the  presence  of  glycine  labeled  with  radioactive  carbon, 
and  the  protein  was  hydrolyzed  to  its  constituent  amino  acids. 
These  were  then  separated  chromatographically  on  a  starch 
column  and  tested  for  radioactivity.  It  was  observed  that 
radioactive  glycine  had  become  incorporated  into  the  protein 
and  that  some  of  the  glycine  had  been  transformed  into  serine 
which  in  turn  had  become  incorporated  into  the  lens  protein. 
From  the  rate  at  which  these  reactions  occurred  it  was  con¬ 
cluded  that  about  2F2  to  5  per  cent  of  the  protein  of  the  young 
rabbit  lens  is  turned  over  each  day. 

Drs.  Kinsey  and  Merriam  made  a  detailed  study  of  the 
amino  acid  composition  of  aqueous  humor  by  means  of  starch 
column  chromatography.  A  similar  investigation  of  the 
amino  acid  composition  of  young  rabbit  lenses  was  also  made. 

Continuing  his  long-term  studies  on  pharmacology  and 
toxicology  of  the  eye,  Dr.  Grant  has  further  investigated  the 
ocular  effects  of  quarternary  ammonium  compounds  with 
particular  attention  to  the  unusually  potent  muscarinic  com¬ 
pound  which  last  year  was  found  to  be  effective  in  lowering 
the  pressure  in  glaucoma  but  unfortunately  had  unpleasant 
systemic  side  effects.  This  compound  has  been  found  like 
other  miotic  drugs  to  facilitate  the  outflow  of  aqueous.  Some 
progress  has  been  made  in  eliminating  the  systemic  side  effects, 
and  the  compound  is  still  being  investigated  clinically  in 
treatment  of  glaucoma. 

Studies  have  been  initiated  to  compare  synthetic  sympa- 
thin  E  with  epinephrine  in  their  action  on  the  eye.  This 
comparison  appears  of  interest,  particularly  in  relation  to 
glaucoma,  because  the  sympathin  appears  to  have  consider¬ 
ably  less  dilating  effect  on  the  pupil  than  does  epinephrine, 
although  the  vascular  effects  of  the  two  substances  are  of 
comparable  intensity.  A  related  drug  Isuprel  was  found  not 
to  dilate  the  human  pupil  on  topical  application  even  of 
quantities  which  caused  unpleasant  cardiovascular  effects. 

Two  newly  available  drugs,  Artane  and  Parpanit,  were  in¬ 
vestigated  for  use  in  the  eye  as  possible  atropine  substitutes. 
These  substances  had  considerable  effect  on  the  pupil  and 
accommodation,  but  they  were  found  to  be  much  too  irritating 
to  the  cornea. 
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Investigations  were  carried  out  by  Dr.  Grant  on  the  tox¬ 
icity  to  the  eye  of  numerous  substances,  some  of  which  had 
been  specifically  suspected  of  causing  disturbances  in  patients. 
The  substances  investigated  included  chromium  and  lead 
compounds,  formaldehyde,  certain  phenolic  compounds,  rela¬ 
tives  of  maleic  acid,  plastics,  detergents  and  hair-waving  prepa¬ 
rations.  Several  potential  agents  for  dissolving  rust  deposits 
from  the  cornea  were  investigated,  but  so  far  all  have  been 
excessively  irritating  to  the  cornea. 

Together  with  Dr.  Paul  A.  Chandler,  Dr.  Grant  designed 
an  iris  forceps  which  is  intended  to  minimize  the  chances  of 
trauma  to  the  lens. 

Dr.  Kinsey  has  continued  to  supervise  the  research  program 
of  the  Massachusetts  Eye  and  Ear  Infirmary  concerned  with 
retrolental  fibroplasia.  During  the  past  year  emphasis  has 
been  placed  on  studying  the  effect  of  the  prophylactic  use  of 
vitamin  E,  and  more  recently  weekly  transfusions  of  whole 
maternal  blood,  on  the  course  and  incidence  of  retrolental 
fibroplasia  in  all  premature  infants  weighing  less  than  four 
pounds  born  at  the  Boston  Lying-in  Hospital.  During  this 
period  the  incidence  of  the  earlier  stages  of  the  disease  appears 
to  be  uninfluenced  by  the  prophylactic  measures  taken,  but 
the  disease  has  not  progressed  as  far  in  the  affected  eyes  as  it 
did  in  previous  years. 

Teaching  again  occupied  a  prominent  place  by  members 
of  the  Laboratory  both  in  organized  postgraduate  courses  and 
in  informal  seminars. 

The  Howe  Library,  under  the  able  guidance  of  Miss  Jean¬ 
ette  Loessl,  has  continued  its  valuable  service  to  the  local 
medical  and  scientific  community.  In  addition  to  the  ophthal¬ 
mic  collection,  which  is  one  of  the  finest  in  the  country,  the 
Library  now  houses  part  of  the  ear,  nose  and  throat  collection. 


Changes  in  Personnel 

During  the  past  year  the  Howe  Laboratory  lost  Dr.  Elek  J. 
Ludvigh  and  Dr.  V.  Everett  Kinsey. 

Dr.  Ludvigh  had  been  a  staff  member  of  the  Howe  Labora¬ 
tory  since  its  inception  and  had  done  much  to  develop  the 
Laboratory  into  what  it  is  today.  His  fundamental  researches 
in  physiologic  optics  and  numerous  contributions  in  other 
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fields  of  ophthalmic  research  and  teaching  occupy  an  important 
place  in  our  present  day  science.  Dr.  Ludvigh  resigned  to 
become  Director  of  Research  at  the  Kresge  Eye  Institute, 
where  he  will  carry  on  research  and  teaching  in  physiologic 
optics.  He  will  be  Professor  of  Ophthalmic  Physics  at  Wayne 
University  Medical  School. 

Dr.  V.  Everett  Kinsey  had  been  a  staff  member  and  one 
of  the  Laboratory’s  chief  supports  for  almost  n  years. 
Through  his  researches  in  biochemistry  of  the  eye  he  has 
attained  the  stature  of  a  leading  authority  in  this  field  and  set 
a  pattern  that  others  might  emulate.  Dr.  Kinsey  resigned  to 
become  Assistant  Director  of  Research  at  the  Kresge  Eye 
Institute,  where  he  will  continue  his  investigations  and  teach¬ 
ing.  He  will  be  Professor  of  Ophthalmic  Biochemistry  at 
Wayne  University  Medical  School. 

There  can  be  no  denying  that  the  loss  of  these  two  scientists 
is  a  severe  blow  to  the  Howe  Laboratory,  but  there  can  also 
be  no  denying  that  the  Howe  Laboratory  is  serving  a  useful 
purpose  by  making  available  seasoned  investigators  to  a  new 
research  center.  Such  a  function  may  become  of  increasing 
importance  as  the  number  of  new  ophthalmic  research  centers 
throughout  the  country  increases. 

Finances 

While  no  substantial  addition  has  been  made  during  the 
past  year  to  the  endowment  for  fellowships  or  permanent 
subsidy,  various  friends  of  the  Laboratory  have  made  sub¬ 
stantial  contributions  to  offset  the  current  expenses  and  to 
make  possible  a  small  measure  of  expansion.  These  contri¬ 
butions  are  entirely  unsolicited  and  go  a  long  way,  both 
spiritually  and  practically,  toward  making  the  Laboratory 
operations  successful. 

In  the  past  few  years  there  have  arisen  many  money¬ 
raising  campaigns  for  eye  research  throughout  the  country, 
and  the  Howe  Laboratory  finds  itself  in  active  competition 
for  philanthropic  support.  Knowing  full  well  how  the  public 
is  surfeited  with  appeals  for  money,  the  Laboratory  does  not 
propose  to  add  further  to  this  burden.  Instead  it  will  continue 
to  depend  for  growth  and  development  on  the  spontaneous 
giving  of  those  who  see  in  it  the  worthy  investment  that  we 
believe  it  to  be. 
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A  specific  note  of  gratitude  is  in  order  to  the  following  who 
have  generously  contributed  during  the  past  year  to  the  Howe 
Laboratory: 

For  general  expenses: 

The  Massachusetts  Eye  and  Ear  Infirmary 
American  Optical  Company 
Harry  E.  Braconier,  M.D. 

Paul  A.  Chandler,  M.D. 

Julian  F.  Chisholm,  Jr.,  M.D. 

Edwin  B.  Dunphy,  M.D. 

Charles  Dyson,  M.D. 

Trygve  Gundersen,  M.D. 

Mrs.  Barbara  Kannell 
Merrill  J.  King,  M.D. 

Mrs.  Howard  E.  Morgan 
John  D.  O’Connell,  M.D. 

Abraham  Pollen,  M.D. 

Mr.  Clarence  H.  Porter 

For  studies  on  aqueous  humor: 

The  Snyder  Foundation 

For  studies  on  radiation  cataracts: 

Atomic  Energy  Commission 

For  operating  expenses  of  the  Library: 

Board  of  Surgeons  in  Ophthalmology 

David  G.  Cogan,  M.D. 

Director 
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LECTURES  WHICH  WERE  GIVEN  AND  ARTICLES  WHICH 
WERE  PUBLISHED  DURING  1950 


Cogan,  D.  G.  Principios  de  patalogia  de  la  cornea.  Anal.  d.  1.  Soc.  Mexi- 
canaOftal.  22:  87-98;  167-174,  1948;  23:  32-37,  1949  [publ.  1950]. 

Cogan,  D.  G.  Lesions  of  the  eye  from  radiant  energy.  J.  A.  M.  A.  142: 
145-151,  January  21,  1950. 

Cogan,  D.  G.  Symposium:  Primary  chorioretinal  aberrations  with  night 
blindness.  Pathology.  Tr.  Am.  Acad.  Ophth.  &  Otolaryng.  pp.  629-661, 
July-August,  1950. 

Cogan,  D.  G.;  Kubik,  C.  S.  and  Smith,  W.  L.  Unilateral  internuclear 
ophthalmoplegia:  report  of  eight  clinical  cases  with  one  postmortem 
study.  Arch.  Ophth.  44:  797-812,  December,  1950. 

Cogan,  D.  G.  Book  review:  Vision;  its  development  in  infant  and  child, 
by  Arnold  Gesell,  Francis  L.  Ug,  and  Glenna  Bullis,  New  York,  Paul 
B.  Hoeber,  Inc.,  1949,  329  pp.  Reviewed  in  Arch.  Ophth.  43:  792,  April, 
195°. 

Cogan,  D.  G.  Book  review:  Practical  neurological  diagnosis.  Fourth 
edition,  by  R.  G.  Spurling,  Springfield,  Illinois,  Charles  C.  Thomas, 
1950,  290  pp.  Reviewed  in  Arch.  Ophth.  44:  353,  August,  1950. 

Cogan,  D.  G.  Atomic  bomb  survey  in  Japan.  Presented  as  a  seminar, 
X-ray  Department,  Massachusetts  General  Hospital,  Boston,  Massa¬ 
chusetts,  January  25,  1950. 

Cogan,  D.  G.;  Martin,  S.  F.  and  Kimura,  H.  I.  Ophthalmologic  survey 
of  atomic  bomb  survivors  in  Japan.  Presented  by  Dr.  Cogan  at  the 
Eighty-fifth  Annual  Meeting  of  the  American  Ophthalmological  Society, 
Hot  Springs,  Virginia,  June,  1950. 

Cogan,  D.  G.  Applied  anatomy  and  physiology  of  the  cornea.  Presented 
in  a  symposium  on  corneal  diseases  at  the  Fifty-fifth  Annual  Meeting 
of  the  American  Academy  of  Ophthalmology  and  Otolaryngology,  Chi¬ 
cago,  Illinois,  October  9,  1950. 

Cogan,  D.  G.  and  Donaldson,  D.  D.  Considerations  of  dosage  and  morpho¬ 
genesis  in  x-radiation  cataracts  of  rabbits.  Presented  by  Dr.  Cogan  at 
a  conference  on  radiation  cataracts,  National  Research  Council,  Division 
of  Medical  Sciences,  Washington,  D.  C.,  December  8,  1950. 

Donaldson,  D.  D.  and  Cogan,  D.  G.  A  fixation  aid  for  slit  lamp  bio¬ 
microscopy.  Arch.  Ophth.  43:  555-556,  March,  1950. 

Donaldson,  D.  D.  A  camera  for  stereoscopic  photography  of  the  anterior 
segment.  Arch.  Ophth.  43:  1083-1087,  June,  1950. 

Donaldson,  D.  D.  Stereoscopic  photography  in  the  medical  sciences. 
Presented  at  a  meeting  of  the  Biological  Photographic  Association, 
Chelsea  Naval  Hospital,  Chelsea,  Massachusetts,  January  24,  1950. 
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Donaldson,  D.  D.  Experimental  production  of  radiation  cataracts,  by 
D.  G.  Cogan  and  D.  D.  Donaldson.  Presented  at  a  meeting  of  the  New 
England  Ophthalmological  Society,  Boston,  November  14,  1950. 

Donaldson,  D.  D.  A  photographic  technique  for  recording  lens  damage. 
Presented  at  a  conference  on  radiation  cataracts,  National  Research 
Council,  Division  of  Medical  Sciences,  Washington,  D.  C.,  December  8, 
1  950- 

Grant,  W.  M.  Chemical  burns  of  the  eye.  J.  A.  M.  A.  142:  152-159, 
January  21,  1950. 

Grant,  W.  M.  Tonographic  method  for  measuring  the  facility  and  rate  of 
aqueous  flow  in  human  eyes.  Arch.  Ophth.  44:  204-214,  August,  1950. 

Grant,  W.  M.  Additional  experiences  with  tetraethyl  pyrophosphate  in 
treatment  of  glaucoma.  Arch.  Ophth.  44:  362-364,  September,  1950. 

Grant,  W.  M.  Experimental  investigation  of  parecentesis  in  the  chamber 
of  the  rabbit’s  eye.  Arch.  Ophth.  44:  584-599,  October,  1950. 

Grant,  W.  M.  Book  review:  Toxic  eye  hazards.  National  Society  for  the 
Prevention  of  Blindness,  Inc.,  Publication  494,  New  York,  National 
Society  for  the  Prevention  of  Blindness,  Inc.,  1949,  101  pp.  Reviewed 
in  Arch.  Indust.  Hygiene  &  Occup.  Med.  1:  497-498,  April,  1950. 

Grant,  W.  M.  Book  review:  Occupational  eye  diseases  and  injuries,  by 
Joseph  Minton,  New  York,  Grune  &  Stratton,  Inc.,  1949,  184  pp.  Re¬ 
viewed  in  Arch.  Ophth.  43:  1135-1136,  June,  1950;  Arch.  Ind.  Hyg. 
and  Indust.  Med.  2:  244,  August,  1950. 

Grant,  W.  M.  Clinical  measurements  of  aqueous  outflow.  Presented  at 
a  meeting  of  the  New  England  Ophthalmological  Society,  Boston,  No¬ 
vember  14,  1950. 

Kinsey,  V.  E.  Dehydroascorbic  acid  —  ascorbic  acid  in  the  aqueous  humor 
of  rabbits.  Am.  J.  Ophth.  33:  257-268,  February,  1950. 

Kinsey,  V.  E.  Assembly  for  positioning  cuvettes  used  for  micro-analysis 
with  Beckman  Spectrophotometer.  Anal.  Chem.  22:  362-363,  February, 
1950. 

Kinsey,  V.  E.  A  unified  concept  of  aqueous  humor  dynamics  and  the 
maintenance  of  intra-ocular  pressure.  Arch.  Ophth.  44:  215-235, 

August,  1950. 

Kinsey,  V.  E.  Modification  of  the  apparatus  used  for  the  Baldes  thermo¬ 
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